Objective: To describe differences in patient experiences of hospital care by preferred language within racial/ethnic groups.
| INTRODUC TI ON
For the 65.5 million U.S. residents who speak languages other than English at home, 1, 2 health and health care may be compromised by difficulty in communicating their medical needs to providers who do not speak their preferred language. [3] [4] [5] [6] This may partly explain higher rates of infectious disease and infant mortality and higher rates of risk factors for serious and often chronic diseases, such as diabetes and heart disease among racial-, ethnic-, and linguistic-minority patients. 7 Language barriers can also compromise patients' experiences of care and compliance with provider recommendations.
Spanish-preferring patients report more problems with primary care provider communication, access to care, timeliness of care, and health plan customer service than English-preferring peers. 5, [8] [9] [10] [11] [12] [13] [14] Additionally, immunization rates, 15 outpatient follow-up compliance, 16 and adherence to medication 17, 18 and treatment 19 are significantly lower for linguistic minorities than they are for English-preferring patients. Notably, linguisticminority patients make more outpatient visits, fill more prescriptions, and have better experiences of care when provided with an interpreter. 20, 21 Disparities in care related to preferred language have been examined across a variety of health care setting and domains: adult Medicare managed care, 22 adult immunization disparities, 15 adult diabetes care in community clinics, 23 and adult family member care in the neurological intensive care setting. 24 Still, disparities in patient experience of care across language preference groups have received little attention in the hospital setting.
In the hospital setting, adverse events during hospitalization were more severe and more likely to be related to communication problems for linguistic minorities than English-preferring inpatients. 25 For example, discharge diagnosis and instructions were understood less often for linguistic-minority inpatient. 26, 27 Studies using Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) patient experience data have found racial/ethnic differences. [28] [29] [30] [31] Since language preferences are embedded within race/ethnicity, observed racial/ethnic differences in hospital care may be partially attributable to language barriers.
The current study extends earlier findings 31 by isolating the role of language preference within race/ethnicity and investigating whether the quality of hospital inpatient care varies by preferred language within racial/ethnic groups. Our analysis aimed to understand whether racial/ethnic differences in care may be in part attributable to language barriers and to identify any racial/ethnic and language groups at particular risk.
Analyses considered both between-and within-hospital differences, since policy implications differ for between-hospital differences (eg, patients' access to hospitals, or patients' hospital preference) and within-hospital differences (eg, delivery of care within a hospital).
| ME THODS

| Data
We used 2014-2015 HCAHPS data to investigate differences in inpatient experiences by preferred language within racial/ethnic groups.
HCAHPS is a survey of recently discharged patients' experiences of hospital care in the United States and includes information on selfreported language preference and race/ethnicity that permits this analysis. 32 Specifically, the HCAHPS survey asks which of seven languages the patient primarily speaks at home. 33 Sample sizes used were sufficient to examine all preferred-language groups for which HCAHPS provides translations. more races were classified as multiracial. Our analysis excluded data from multiracial patients (3 percent), a heterogeneous and difficultto-interpret group, and patients who did not answer the race item (7 percent 
| Analytic approach
To analyze the types of hospitals utilized by language-within-race/ ethnicity groups, we examined key hospital characteristics of bed Here, preferred language spoken at home was treated as the primary independent variable, rather than as a patient-mix adjustor.
Within each racial/ethnic group, overall differences by language were estimated for each measure via a linear regression model that included fixed effects for language indicators (omitting the reference group), patient-mix adjustors, and an indicator for survey year.
The language coefficients correspond to estimates of overall difference between each non-English-preferring group and the Englishpreferring group. Within-hospital differences were estimated by additionally incorporating hospital fixed effects to control for the hospital from which each patient received care. Between-hospital differences were calculated by subtracting within-hospital differences (from the second model) from overall differences (from the first model). Joint tests of language within each racial/ethnic group were performed for each measure for overall, within-and betweenhospital differences.
Previous analyses of CAHPS scores have suggested that statistically significant differences of 1 point on a 0-100 scale, that is, a difference of 1 percentage point when top-box scores are used can be considered small; differences of three points can be considered medium, and differences of five points can be considered large. 38 In what follows, we will refer to nonsignificant differences as "similar" scores. all the remaining non-English language groups were <1 percent each. care at non profit hospitals more often than English-preferring Whites).
| RE SULTS
In general, non-English-preferring patients more often received care at urban hospitals, hospitals with lower surgical proportions and higher maternity proportions than their English-preferring counterparts.
Typically, non-English-preferring patients were very much the minority in the hospitals where they received care. Spanish-preferring
Hispanics received care at hospitals that averaged 24 percent non-English language-preferring patients; the percentage of non-English languagepreferring patients was lower for every other group. Furthermore, Black, Hispanic, API, and AI/AN patients typically received care at hospitals where fewer than half of the patients shared their race/ethnicity.
| Overall differences in patient experiences by preferred language within racial/ethnic group
In Among API language groups in the same hospital, the withinhospital differences closely mirror overall differences. Otherlanguage-preferring AI/AN reported significantly worse care experiences than English-preferring AI/AN in the same hospital, with at least a moderate difference for all measures.
TA B L E 2
| Between-hospital differences in patient experience by preferred language within racial/ ethnic group
Estimates in Table 5 reflect between-hospital differences in patient experience-differences in the average quality of hospitals from which different groups receive care. Negative between-hospital differences indicate that a group was served by hospitals that on average provided poorer experiences to all patients than was the case for the reference group; this corresponds to a negative coefficient in Table 5 . 13 Between-hospital differences suggest that non-Englishpreferring groups usually received care from worse hospitals than their English-preferring counterparts. For non-English-preferring Whites, within-hospital and between-hospital differences were of similar magnitude but in opposite directions, such that they generally reported better care experiences in worse hospitals than Englishpreferring Whites. For all other groups, both between-hospital and within-hospital groups were negative. For non-English-preferring
Blacks and AI/AN, within-hospital differences (Table 4) were generally larger than between-hospital differences (Table 5 ). For TA B L E 3 Differences in HCAHPS top-box scored composite measures by preferred language within racial/ethnic group, adjusted for patient-mix and survey year (N = 5 480 308) non-English-preferring Hispanic and API patients, within-hospital and between-hospital differences were similar in magnitude. TA B L E 4 Within-hospital differences in HCAHPS top-box scored composite measures by preferred language within racial/ethnic group, adjusted for patient-mix, survey year, and hospital fixed effects (N = 5 480 308) Differences by language were especially large within Black, AI/AN, and API patients, suggesting that non-English-preferring patients in these groups may require particular language assistance from the hospitals where they obtain care. These differences also highlight important linguistic heterogeneity within racial/ethnic groups and the importance of language group-specific analysis and care. Stratifying HCAHPS data (and other hospital-wide data) by preferred language within racial/ethnic groups could help determine which language minority groups need most help navigating the health system and receiving quality care. Examining patient experience by racial/ethnic/language groups would increase awareness of their linguistic needs and could lead to both provision of materials (eg, education materials, discharge instructions, medication information, etc.) and linguistic support (eg, number of translators available across which languages) for patients in their preferred language.
| D ISCUSS I ON
The finding of worse care experiences by non-Englishpreferring API compared to English-preferring API across all measures, except Discharge Information, requires careful interpretation. There is evidence that some of the lower scores for Englishpreferring API compared to English-preferring Whites may reflect differences in scale use: that is, the tendency for English-preferring API to select the extremes of an ordinal response scale less often than English-preferring Whites. 43 This difference in scale use may be greater for non-English-preferring API than English-preferring API. 35, 44 If so, some of the within-hospital component of the language differences in the API responses, which constitute almost all of the language differences among API, may reflect scale use.
Scale use would likely not affect between-hospital differences.
The hypothesis that differences in scale use play a significant role in within-hospital and overall differences by language among TA B L E 5 Between-hospital differences (total difference minus within-hospital difference) in HCAHPS top-box scored composite measures by preferred language within racial/ethnic group (N = 5 480 308) about medication Underlining is used to highlight statistically significant negative coefficients <3. Bold font and underlining is used to highlight statistically significant negative coefficients >3. *P < 0.5. **P < 0.01. ***P < 0.001.
QUIGLEY Et aL.
API is supported by the very different findings for the Discharge Information measure (yes/no), the only measure that does not employ an ordinal response scale.
We found that among White patients in the same hospital, Two of the strongest predictors of worse patient experience are larger hospital bed size and for-profit status. 45, 46 The fact that for the most part non-English-preferring patients were most likely to be treated in large and for-profit hospitals may partly explain the between-hospital disadvantages for non-English-preferring patients. These between-hospital differences suggest the need to prioritize general quality improvement efforts focused on access and quality in hospitals serving linguistic minorities and especially in large, for-profit hospitals. Within-hospital differences by preferred language were generally similar or larger than between-hospital differences by language. These within-hospital differences may re- 51, 52 These differences in patient experiences for linguistic minorities also imply that more research is needed to assess whether appropriate services are being offered and whether providers are assisting and supporting these specific racial/ethnic and language groups during their inpatient stays, discharge, and post hospital care. There is some evidence in ambulatory care research that Hispanic and API patients who needed and always used interpreters reported similar or significantly better provider and office staff communication and access to care than patients who did not need interpreters. 53 Our findings should encourage hospitals to consider the literacy level and the preferred language of patients and/or caregiver to ensure that discharge information and educational materials are communicated simply and in the preferred language. However, simply translating instructions may be insufficient to ensure patient understanding. 54, 55 Our finding should also encourage hospitals to tailor quality improvement efforts and improvements in culturally competent practices to the needs of these at-risk linguistic groups to both reduce disparities and improve care. Cultural competency includes such practices as including family members and/or caregivers in care as providing low-literacy discharge and education materials in the patients' and families' preferred language could reduce disparities for linguistic-minority groups in general (as defined by both preferred language and race/ethnicity) and for those at particular risk, such as non-English-preferring Black, AI/AN, and API patients.
To reduce disparities for linguistic-minority groups (as defined by both preferred language and race/ethnicity), hospitals can provide more culturally competent care, linguistic support for decision making, professional medical interpreters, and low-literacy discharge and education materials in patients' preferred language. This is especially important for those at particular risk, such as nonEnglish-preferring Black, AI/AN, and API patients. Efforts should also be made to increase access to better hospitals and to improve overall patient experience in hospitals with high percentages of nonEnglish-preferring patients. 
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